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INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT 
(AREAB, SOILS: 0-4 in. mdO.S - I S ft.) 

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI (mg/kg-day) - (CS X CF X SA X AF X ABS X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

CoMtitDmt CS CF SA AF ABS EF ED BW
NC
AT

C
AT

C

Chronic D«ily Intaka

NC

Chroroo Daily Intaka
Oral

Slope Factor

Oral

Raftrenca Doaa

Demnl
Chemical-Spacifie

ParrhifMnnir

Dannal
Chemical-Spacifio

^rMifiTr in 1 miifiOng/kg) CkgAng) (.cmVdayl Onf/cm*) (nrauMj (dqn/jrr) O^t) QV (oqraj (dijn)
(nWkgHhy)

(AammuToaoj
(ntgAHW)

tsr)
l/(mg/li*-4«y)

IRiu;
(m*Ag-4.rt

camno^Bnic
Ri^

riOiiwvuio^nnQ

Hazard Quotient
sc^

genic Riak

Anmic 23.6 l.OE-06 3,800 1.0 0.01 250 25 70 9,125 25,550 4.8E^ 1.3E415 1.8 0.0003 8.6E^ 4.3E-02 l.OE+02 9.6E+O0

Cwbnhmi 731 l.OE-06 5,800 1.0 0.01 250 25 70 9.125 25,550 1.5E-04 4.1E^M a 0.001 - 4.1E4I1 - 9.1E+01

LMd 1,140 l.OE-06 5.800 1.0 0.01 250 25 70 9.125 25.550 2.3E-04 6.5E-04 - - - -
TOTAL PATHWAY

RISK: 8.6E06

HAZARD

INDEX: 4.5B-01

DailiM (-) indinte Uul tin rioiw fictat (SI) ind/or ralmnc* doM (RID) wm not ayiilabla in th* litMt IRIS datibua (Aagnjt 1994) of HEAST m of Much 1994. Tinnftxn, no rifk mn qiuiitiS«L

8/29/94 H:\9445\RISK01.XLS



INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(AREA B; SOILS: 0 - 4 in. and 0.8 -1.5 ft.)
INDUSTRIAL WORKER POPULATION 

CURRENT SCENARIO

CDI (mgA^-diQ’) = (CS X CF XIR X FI X EF X ED) / (BW X AT)

RMISODILIM PLANT 
ASHTABULA. OHIO

Constituent cs CF IR niii—
EF ED

fttr\
BW
/Vn\

NC
AT cAT c

Chrome Duly

NC

Chronic Daily

Otal

Slope Fadot/c|7v

Oni

Reference Doae

Oial
Chetmcd-^Rcific

^araiirtnfaanar

Oral
Chemical-SpeciSc
^Tfusnatyiiainn^aiifi(.mg/kg) Wnig) Ong/dey) Cumtiess; (d»yi/yr) (yi) (oiys) (days) tiitiKe

Ong/kgshy)
uiDUcC

(ragfl^^lay)
(brl

l/OngAg^lay)
(KlUl

(mgAgKlay)
caicuiogemc

Risk ri oncarcmogcnic
Hazard Quotient Risk genic Risk

Arsenic 23.6 l.OE^ 30 1.0 230 25 70 9,123 23.530 4.1E416 1.2E45 u 0.0003 7.4E^ 4.0E^ 1.0E402 1.0E4O1

Cadtnhmi 731 I.OE-06 30 1.0 250 25 70 9.125 25.350 I.3&04 3.6E^ • 0.001 - 3.6E4U - 9.0E+OI

Lead U40 l.OE-06 30 1.0 250 25 70 9,125 25,550 2.0EO4 3.6E-04 - - - - - -
TOTAL PATHWAY

RISK; 7.4E4K

HAZARD

INDEX: 4.0B<01

Daahes (~)indicatelhittlw slope &ctot(SF)tnd/otR<erencedoM (RID) weranotivtilablein the blast IRIS dahbtsa (August 1994)ocHEASTta of Match 1994.11ieieron,noriskwaequaiilifiad.

8/29/94 H:\944S\RISK02.XLS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(AREAB;SOILS: 0-4ia and0.8-1.5ft.)

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI(mgflcg-day)-(CAxIRxETx EFxED)/(BWxAT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CA
(mg/m*)

IR
(irf/hr)

ET
On/diy)

EF
(diys/yr)

ED
(yr)

II NC
AT

(dtyi)

C
AT

(days)

C

Chronic Daily Intal» 
(ing/kg-day)

NC

Chronic Daily Intake
(mg/kg-day)

Inhalation 
Slope Factor (SF)

I/(mg/lig.day)

Inhalation

(RID)
(mgAg^Iay)

Inhalation
a^spailic

Inhalation
a»nic.l.Sp.ci6o
Noneaicmogenic
HasaidCAiolient Risk

SNoncaidno-
genicRisk

Arsenic irm-w 0.83 8 150 25 70 9.125 25.550 dJE-n 1.8E-10 50 a
_ 2.1E401 -

Cedmhim 8.2E^ 0.83 8 250 25 70 9.125 25.550 1.9E4I9 53E419 6.3 - UE4I6 - 8.0E401 -
Leed 1.3E-07 0.83 8 250 25 70 9.125 25.550 3.0E4I9 8.4E-09 - - - - - -

TOTAL PATHWAY
RISK: lJE>0e

HAZARD
INDEX: .

Dasha (-) imlictla dial the slope bctor (SF) and/or lefbaiM doaa (RID) raa not avadablo in (he htest IRIS database (August 1994) or HEAST u of Match 1994. HKteToca, no risk woe quanlifiod.

Sf29/9A H:\944S«ISK03Ja,S
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(AREAC; SOILS: 0-4m. «nd 1.4-1.8 ft)
INDUSTRIAL WORKER POPULATION 

CURRENT SCENARIO

GDI {mg/Icg-d*y) - (CS X CF XIR X n X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CS
(mgAg)

CF
OsAng)

IR
(mg/dty) n(unitfess)

EP
idaytfyt)

ED
(yt)

BW
0«)

NC
AT

(My*)

C
AT

(days)

C
Chronic DcQy Intake 
(mg/kg-day)

NC
Clwonic Daily Intake 
(mg/kg-day)

Orel
Slope Fsetw (SF)
l/(in«/kg.dsy)

Onl
Reference Dose (RID)

(nig4tg.day)

Onl
Chemical-Specifio

Ctfcinogenio
Risk

Onl
Chemical-Specific
Noncardnogenk
Ha2ard Quotient

HCsreilwgenic
Risk

HNoncsrebio-
genicRisk

Arsenic 23.4 1.0E4»6 so 1.0 250 25 70 9,125 25,550 4.1E-06 1.1E^5 IX 0.0003 7.4E416 3.7E4)2 1.0E4O2 1.0E+«2
Lead 209 l.OE-06 50 1.0 250 25 70 9.125 25,550 3.7E-05 l.OE-04 ^ * - - - - -

TOTAL PATHWAY
RISK: 7.4E-06

HAZARD
INDEX: 3.7B-02

Duhe> (-) indinte thit the slope bctor (SF) Hid/of referaioe dose (RID) were not iviiUble in the blest IRIS ditatxse (August 1994) os BEAST ss of Msrefa 1994. Therefore, no risk were ({usiitified.

8/29/94 H:\9445WISK05.XLS



INTAKE AND RISK CALOJLATIONS FOR INHALATION OF PARTICULATES 
(AREAC; SOILS; 0-4in. and 1.4-1.8ft.)

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI(n«Ocg-diqr)-(CAxIRxETx EFxED)/(BWxA'I)

RMI SODIUM PLANT 
ASHTABULA. OHIO

Constituent CA IR
(m>/hr)

ET
Oa/day)

EF
(daya^i)

ED
(yr)

BW
(W

NC
AT

(days)
cAT

(days)

C
Chronic Daily Intake
(mg/kgMlay)

NC
Chronic Daily Intake
(mg/kg-day)

Inhalation 
Slope Factor (SF)
I/(n«/kg-day)

Inhalation 
Reference Dose(RID)

(mg/kg-day)

Inhalation
C^Spcdfic

Inhalation
Chemical-Spea&

Hazaid Quotient
KCaieinogenic

Risk
SNoncaicino- 

genie Risk

Afwnic 3.8E^ 0.83 8 250 25 70 9,125 25,550 8.8E-U 15E-10 50 4.4&419 - l.OE+02 -
Le«l 3.4E^ 0.83 8 250 25 70 9,125 25,550 7.9E-10 2.2R4>9 _ - _ - -

TOTAL PATOWAY
RISK: 4.4E4)9 ■S’

Dashes (-) indicate that the ilopebctoc(SF) and/or refenncedou (RID) wen not available in the Utat IRIS database (Augustl994)ocHEASTu of Much 1994. Iherefote, no risk arete (juantiSed.

809/94 H:\9445dUSK06JO,S



INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT 
(AREASB*C;SOEJ: 0-4 in. andO.8 -1.8 ft.) 

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI (ii«4cg-d<y) - (CS X CF X SA X AF X ABS X EF X ED) / (BW X AT)

RVI SODIUM PLANT 
ASHTABULA. OfflO

cs rr SA AP ABS EP ED BW
NC
AT

C
AT

C
QmucDufy

Iittelcfl

NC
Chrome Daily Inteb

Onl

SlofM FWtir

Oral D«nntl Dniml
C2iHiucAl~Sp0cifiov*r

<1 j/mx^

art
fnniriiiol

cr
tAm%rmhr^

DU ow rti rti ill5^>T

iMO|M rWBVM /en
V«XV8ll8\^U^7^^^1Uv

^ rairmnamir
HNoocareno*\fiWriOKj) Unfrcnr) (onitiMf; (dqrvyr; w i*Sl (0^;

ftnfAt-dxy) I/Oo84«<lqr)
^KJUJ

(■08/18.4.^
Cuemo^ N oncvcDiojBinc HuvdQootMBt

HC^
■■niARidc

Aiwibc 23.2 I.OE-06 5.800 1.0 0.01 250 25 70 9,125 25,550 4.7E^>6 UE^5 1.8 0.0003 8.5&4)6 4.3E^ I.0E-H13 9.6E+00
Cadmhini 731 l.OE-06 5J00 1.0 0.01 250 25 70 9.125 25,550 1.S&414 4.1E^ „ * 0.001 - 4.1E-01 - 9.IE+01

Lm4 1.140 l.OE-06 5.800 1.0 0.01 250 25 70 9,125 25,550 23E-04 6.5E-04 _ _ - _ - -
TOTAl. PATOWAY

RISK; 8.5E-06

HAZARD

INDEX: 4.5E-01

DiAm (-) iixiioto Hut tM rio|» fidor (SF) mcl/or nfmnn doM (RID) 1 libkinllixbtMtIRIS(UtibM(Aiigiiit 1994) of HEAST u of Mmh 1994. ’nimfon.iioriikwmqiiliitifiod.

8/29/94 H:\9445«ISK07.XLS



INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(AREAS B&C;SOE^; 0-4in. andO.8 -1.8 ft) 

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI (mgflcg-day) ” (CS X CF XIR X FI X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CS
OngAg)

CF
Otg^

IR
Ong^dty) n(unitkss)

EF
(days/yr)

ED
(yt)

BW
NC
AT

(days)

C
AT

(days)

C
Chronic Daily Intake
(mg/kg-day) 1

NC
Chronic Daily Intake 
Ong/Vg-day)

Onl
Skipe Factor (SF)
l/(nigAg.dty)

Oial
Reference Dose 

(RfD)
(mgAg^lay) “sr

Oral
Cbenncal-Spedfic
Noncarcinogenic
Hazard (Quotient

S Carcinogenic 
Risk

SNonctrdno-
goiklUik

Atsenic 23.2 l.OE^ 50 l.O 250 25 70 9,125 25,550 4.1E-06 ME-05 1.8 0.0003 7.4E4K 3.7E-02 l.OE+412 9.3E4O0
Cadmhim 731 l.OE-06 30 1.0 250 25 70 9.125 25,550 UE4M 3.6E-04 a 0.001 - 3.6E-01 - 9.0S+01
Le«d 1,140 l.OE^ 50 1.0 250 25 70 9,125 25,550 20E4M 5.6E-04 - - - - - -

TOTAL PATHWAY
RISK; 7.4E416

HAZARD
INDEX: 4.0E4)l

D»h».(-)i. etlu(flMski|iefktoi(SF)ind/«RfaaKedo«(Rft>)waeiiotmiU>leinlbel>teitIRISdtlxtwe(Aiigii<tl994)ocHEASruofMncfal994. HKRfin.iioiid:weRqumtifiaL

8/29/94 H:\9445«ISK08.XLS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(AREASB&C;SOILS; 0-4iaand0.8-1.8ft.)

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI(mg/kg-day)-(CAxIRxBTx EFxED)/(BWxA1)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CA
(mg/m*)

IR
(m*/ht)

ET
(hi/day)

EF
(dtyiVt)

ED
(yt)

BW
(kg)

NC
AT

(days)

C
AT

(days)

C

Chronk Daily Intake
(mgArday)

NC

Chronic Daily Intake
(mg/kg^UjO

Inhalation 
Slope Factor (SF)

l/(nig/kg-dty)

bihalation 
Reference Dose OUD)

(mg/kg-day)

Inhalation
Chemical.Specific

Inhalation

Hazard Quotieiit
H CarcinogenicRisk

HNoncatdno*
goticRisk

Anenic 4.6E-09 0.83 8 250 25 70 9,123 25450 LlE-10 3.0E-10 50 a 5.5E4» - llE+OI -
Cadmium l.4E^ 0.83 8 250 25 70 9,125 25450 3.2E-09 9.IE4» 6.3 - 2.0E-08 - 7.7E+0I -
Lead 2.3E4n 0.83 8 250 25 70 9,123 25450 5JE-09 1.5E-08 - - - - - -

TOTAL PATHWAY
RISK: 2.6E418

Dashes (-) indicate that the dope &ctoc(SF) and/or refaaioedoM (RID) wcK not ivultble in Ihe latest nUS database (August l9$4)ocHEASTasofMaidil994. Therefore, no lisk were ipiantified.

8/29/94 H;\9445WISK09J{LS



INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT 
(AREAF; SOILS: 0-4 in. andO.S-1.3 ft.) 

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI (mg4g-day) - (CS X CF X SA X AF X ABS X EF X ED) / (BW ic AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

CoMtitMIlt C3
(rnmfkmX

CF SA AP ABS EF ED
(vr\

BW
NC
AT

C
AT

C

CSffonic Daily Intaka

NC

Chronic DaOjr Intaka
Dial

Sbpa Factor

Dial
RaftcancaDoat

nifn\

Dannal
Qtamkal-SpaciSe

ParrinrManifi

Darmal
CStainical-Spacifio

71 rarrmnaMiin % NcacardnO'\fogfair} iimoMtj \,myvyt) \yt)
OngA,^) CniArdqr) l/CnWkHv)

^JULP;

Hazard Qootiaiit nkk •mieRidc

Anane 22.0 l.OE-06 5JB00 1.0 0.01 250 25 70 9,125 25,550 4.5E-06 IJE-05 1.8 0.0003 8.1B-06 4.0E^ I.0E4O2 l.OE+02

UmI 152 l.OE-06 5,800 1.0 O.Ol 250 25 70 9,125 25,550 3.1E-05 8.6E-05
a

- - - -
TOTAL PATHWAY

RISK: 8.1E-06

HAZARD

INDEX: 4.0E^tt

DMkw (-) ialicite diit A> dopa 6cfex Of) • ac*4aM(RID)«maatmUUkt)Ml<MUUS<l«t*bM(A<](ndl»»4)oiH£A5TMafMBdil9»4. BMnfin^aonki

8/2994 H;\9445«ISK10.KLS



INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(AREAF;SOILS: 0-4m.«nd0.5-1.3ft.)
INDUSTRIAL WORKER POPULATION 

CURRENT SCENARIO

CDI (mglcg-day) = (CS X CF X m. X FI X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CS
(mgrt*)

CF
OcgAng) m(mg/day) n(siidess)

EF
(daysArt)

ED
(yt)

BW
(W

NC
AT

(days)

cAT
(days)

C
Chronic DaO/ 

Intake
(mglkgHlay)

NC
Chronic Daily Intake 
Ong/kg-day)

Dial
Slope Factor 

(SF)
l/(ingA*^lay)

Oral
Reference Doae 

(RID)
OngAgMiay)

Oral
Cbeinical-^»eci6e
Carc^

Dial
Chemical-Spedfic
Noncansnogenk
Hszaid Quotient

SCananogenic
Risk

SNoncatcino-
genkRiak

Anenie 22.0 l.OE^ 50 1.0 250 25 70 9,125 23,550 3.8E^ UM5 1.8 0.0003 6.8E416 3.7E-02 l.OE+02 l.OE^
Lead 152 l.OE^ 50 1.0 250 25 70 9,125 25,550 2.7E-05 7.4E-05 a

- - - - -
TOTAL PATHWAY

RISK: 6.8E416
HAZARD
INDEX: 3.7E-02

Duhes(-) Indicate Hut the slope bctoi(SF)uid/o[reCEiencedoM (RID) woe noUnilible in the btest IRIS (Utobise (August 1994) of HEAST as of March 1994. Iheiefbce, no risk mn quantified.

S/29/94 H:\9445«ISK11JCLS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(AREAF; SOILS: 0 - 4 ia and 0.5 -1.3 ft.)

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI(mgfltg-day)-(CAxIRxETx EFxED)/(BWxA1)

RMl SODIUM PLANT 
ASHTABULA, OHIO

Ccnstituent CA
(mg/m*)

IR
On’/hf)

ET
(hriday)

EF
(dtyi/yr)

ED
(yi)

BW
(kg)

NC
AT

(days)

C
AT

(days)

C
Chronic DtDy Intake 
(mgAgHky)

NC
Chronic Daily Intake
(mg/kg-day)

Inhalation 
Slope Factoc (SF)

U(nigAg-day)

bihalation 
Refisrence Dose (RID)

(mg/kg^iay)

cJSte.
“tr

Inhalation
Oioiiical-Specific

SNoncaicino-
genicRiak

Arsenic 3.2E-09 0.S3 8 250 25 70 9,125 25,550 7.4E-II 2.IE-iO 50 a 3.7E419 l.OB+02 -
U*d 22E-08 0.83 8 250 25 70 9.125 25,550 5.1E-10 1.4E-09 _ _ - - - -

TOTAL PATHWAY
RISK; 3.7E^)9

Dashei (-) indicate that the ilope ftctoc (SF) anPot teference doae (RID) were not availaUe in the bteat IRIS database (August 1994) or HEAST as of March 1994. ’Iherefore, no risk were quantified

V29m H:\9445\RISK12J(LS



INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT 
(AREA O; SOILS: 0 - 4 in. «nd 0.5 - 3.3 6.) 

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI (mg(Vg-day) - (CS X CF X SA X AF X ABS X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

ConctitiMnt CS
Ong/kg)

CF
(ks^

SA
(anVd.y)

AF
Ong^cm*)

ABS
(imillMf)

EF
(d^)

ED
(yr)

BW
NC
AT
(d^)

C
AT

(day!)

C
Chronic

bitako
(Adminiitara^
(mg/kg^)

NC

Chronic Daily Intake
(Adminiftered)

(mg/kfrKliy)

Onl

Slope Factor (SF)
l/(«igArday)

Dial
Ra&rencaDoee

(WD)
(mgAg^)

Dermal
Chmkal-Specifio

Carcmogenic
Rkk

Dennal
Chamical-SpeciSo

Heard Quotient

HOndnocmc
Ri*

HNoncatcno-
gemoRttk

Anmie 33.3 l.OB-06 5,800 1.0 0.01 230 25 70 9.125 25.550 4.8E^ UE-05 1.8 0.0003 8.<E^)6 4JE-02 l.OE^ 3.1E+01

Cadmiam 173 l.OE^ 5,800 1.0 0.01 250 23 70 9,125 25.350 3.SE-0S 9.8E^5 a 0.001 - 9JE4>3 - 7.0E+01

tMd 313 l.OE-06 5,800 1.0 0.01 330 25 70 9,125 25,350 6.4E-05 1.8B-04 - - - - - -
TOTAL PATHWAY

RISK: 8.6B-06

HAZARD

INDEX; I.4E-0I

DuhM (-) Mioto IM iIm iloiM hctot (SF) ■ nn4<M(RfD)inniK>Unil>blaiit)i«bMnuSd>tab«t(Aii(iiitl994)<«HEASTiiofMndil9»4.

8/29/94 H:\9445WISK13.XLS



INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(AREA O; SOILS: 0 - 4 in. and 0.5 - 3.3 ft)
INDUSTRIAL WORKER POPULATION 

CURRENT SCENARIO

CDI (mg^-day) = (CS X CF XIR X FI X EF X ED) / (B W X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Comtituent CS
(mgflcg)

CF
(kgAng)

IR
(mg/day) n

(umtfe»)
EP

(dayWyr)
ED
(yi)

BW
NC
AT

(ikys)

C
AT

(daya)

C

Chronic DsSy Intake
(mgAg-day)

NC

Chronic Daily Intake
OngAg^Uy)

Olll

Slope Facte (SF)
l/(ingAg-day)

Oral

Reference Doae (RID)
(mgAg.da)^

ChendXcili.
CaR^

Dial
Chemical-Specifio
Noncatcnogenic

Hazard Quotient
S CardnogeiBe Risk

HNoneaicino-
genicRiak

Anenic 23.3 1.0E416 50 1.0 250 25 70 9.123 25,550 4.1E-06 1.1E413 IJ 0.0003 7.4E4W 3.7B-02 l.QE-K»2 3.1E+01

CKfanhira 173 1.0E4» 50 1.0 230 23 70 9,125 25,550 3.0E^5 85E4B a 0.001 - r5E^ - 7.IE+01

Uad 315 10E46 50 I.O 250 25 70 9.125 25.550 3.5E^5 I5E-04 - - - - - -
TOTAL PATHWAY

RISK: 7.4E^

HAZARD

INDEX: 1.2E41

Dtshea (~)indicata that the ilo|ieftctor(SF)tn(FoCRGnnoedo8e (RID) me not avaflatita in the Uaat IRIS dalibtse (August 1994) ocHEAST at of Mudi 1994. EieRloR, no riak wen quantified.

*Q9»4 H;\9445«ISK14J£LS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(AREAO; SOILS: 0 - 4 in. and 0.5 - 3.3 ft.)

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI(mg/l*day)-(CAxIRxETx EFxED)/(BWxA1)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CA
(mg/taiO

IR
(m*/hr)

FT
(htfday)

EP
(deyi^i)

ED
(yt)

BW
(k^

NC
AT

(days)
cAT

(days)
c

Chronic Dtly Intake
(ingAg^lsy)

NC
Chronic Daily Intake
(mgAg-day)

Inhalation 
Slope Factor (SF)

WmgAg^Isy)

Inhalation 
Reference Dose (RID)

(mgAg^day)

Inhalation
Chonical-SpedBo

Cardnogenic
Risk

Inhalation
Chemical-SpeciSc

KSSS S CardnogenioRisk
SNoncaicino- 

genic Risk

Anenic 3.8E^ 0.83 8 250 25 70 9,125 25^50 8.8E-11 2JE-10 50 a 4.4RW - 5.2H+01 -
Cadnmiin 2.8E-M 0.83 8 250 25 70 9,125 25,550 6JE-I0 1.8B09 6.3 - 4.1E49 - 4.8E401 -
Lead 5.1E-08 0.83 8 250 25 70 9,125 25,550 I.2E^ 3.3E^ - - _ _ _ -

TOTAL PATHWAY
RISK: 8.5E-09

Dashes!-) indicate that the ilo|Mbclot(SF)and/otrefaaKa dose (RID) woe not tvaiklik in the klatt IRIS database (Augutf 1994)ocHEASTasorMsndi 1994. UKfetbce,norislt« ntified.

8A29/94 H:\944SUUSK1SJCLS



INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT 
(AREAB; SOILS: 0-4 in. indO.8 -1.5 ft.) 

RESIDENTIAL ADULT POPIRATION 
FUTURE SCENARIO

CDI (mg^-day) - (CS X CF X SA X AF X ABS X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Comtitwnt CS
Ons^cg)

CF SA
(cmVd.y)

AF
Ons/ctnO

ABS
(ontdMt)

EF ED
(yr)

BW
&8)

VC
AT

(dqfi)

C
AT

(<hyf)

C

Chronic Duty Intaln

NC

Chronic Dnljr Intdrc
Onl

Slopa Facte (SF)
l/0i«Ar<la^

Onl
RcftnnoaDoM

(RfD)

Dcntul
OMimctl-SpMafio

Dransl
Chentical-Spccifio
Koncarctnogmio
HaanlQnotuat

HCa^ HNonctfdno-
(mglirdq') (mg/IW-dqr) Ktt

Anmic 23.6 I.OE-06 3,800 1.0 0.01 330 30 70 10,930 33,330 8.0E^ 1.9E41S IJ 0.0003 1.4E05 6JE^ 1.0E^ 9.8E+00

711
3 800 1 0 001 130 10 70 10930

73 330 7 3P.04 3 BP.04
•" 0 001

3.8E-0I 9.1E401

UmI 1.140 l.OE-06 5,800

l.U

1.0

W.Vl

O.Ol 350 30

IV

70 10,930 25.550 3.9E-04 9.1E-04

V.UUI

TOTAL PATHWAY HAZARD

RISK; 1.4E-03 INDEX: 6.4E^I

IMm (-) inlicata that Oh iloiw »Kto (SF) • • 4m (RID) m iH« miWila m dw hM IRQ d • (A<WHll»»4)ot BEAST H of Mnllim. 1lHnbn.iiaiUci

8/29/94 H:\944S\RISK1 &KLS



INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(AREAS; SOILS: 0-4in. mdO.8- 1.5ft.)
RESIDENTIAL ADULT POPULATION 

FUTURE SCENARIO

CDI (mgfltg-day) = (CS X CF XIR X FI X EF X ED) / (BW X AT)

RMI SODIUM PLAOT 
ASHTABULA, OHIO

Constituent CS
(ingAg)

CF
(k|/)ng)

IR
(mg^day)

FI
(unilkn)

EF
(doyi^r)

ED
(yr)

BW
(kg)

NC
AT

(dtyi)

cAT
(doyi)

C

Chronic Defly Intake
(rngAjKhy)

NC

Chronic Daily Intake
6ngAg.<by)

Oral

Slope Factor (SF)
l/(ingAg.<Uy)

Oral

Rcfiaoice Doae (Rfl))
6ngAg-<lay)

Cbenn^SprafiD

Cardnogeiuo
Risk

Oral
Chanical-SpeciSc
Noncairinogcnic
HuanlQuolunt

H CarcinogenicRisk % Noncardni^ 
genic Risk

Arsenic 23.6 l.OE^ 100 1.0 330 30 70 10.950 25.550 1.4M5 3.2E-05 1.8 0.0003 2JE415 UE41 l.OE-Htt l.OE+01

Cedmhim 731 1.0&O6 100 1.0 350 30 70 10.950 25.550 4.3E-04 1.0E^3 a 0.001 - l.OE+00 - 9.1E401

Lad 1.140 l.OE^ 100 1.0 350 30 70 10.950 25.550 6.7E-04 1.6E^3 - ~ - - - -
TOTAL PATHWAY

RISK: 2.5E415

HAZARD

INDEX: l.lE+00

etliit&ieflo{iebctoc(SF)uid/arrefeniioedaM0UD)wa«nottnitableindwlitatI]USditat«e(Aiigia< 1994) or HEASTu of Much 1994. HiaelbR,noiiikmRiiiuiilifiaL

8/29/94 H;\9445yUSK17J£LS

^ ?■



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(AREA B; SOILS: 0 - 4 in. and 0.8 - I S ft)

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDl(nig/kg-<fay)-(CAxIRxETx EFxED)/(BWxAT)

RM SODIUM PLANT 
ASHTABULA, OHIO

Constituent CA
(mg/m*)

IR
(m»/ht)

ET
(hi/diy)

EF
(d^rs/Vr)

ED
(yr)

BW
0«)

NC
AT

(deyi)

C
AT

(d«y»)

c
Chronic Duly Intike 
(mg/kg-dey)

NC

Chronic Duly Intike 
(mgflcg-iiay)

Inhalation 
Slope Factor (SF)
l/(in(/kgwlay)

Inhalation 
Reference Dose (RID)

(iTtg/lgHUy)

Inhalation

Care^

Inhalation 
a«nical.Sp«nfl. 
Noncanmogenic 
Hazaid Quotient

H CardnogenioRisk
HNoncaicino-

genicRtsk

Anenic 2.7E^ 0R3 24 350 30 70 10^50 25,350 3.2B-10 7.4E-I0 50
i

1.6E4M XIE44I

Cednuum 8.2E^ 0.83 24 350 30 70 10^50 23^30 9.6B419 X2B4)8 6J - 6.0B4I8 - 7.9E44I1 -
LcmI I.3E-07 0.83 24 350 30 70 10^50 25,330 1.5E-08 3.5E-08 - - - - -

TOTAL PATHWAY
RISK: 7.6B-08

HAZARD
INDEX: .

Dwhet (-) Mkate that (he itope &ctot (SF) and/oi iM»daae(RfD)«cniwlavailabkmlbalatastUUSdatabaM(AiiguitlM4)ccHEASTaiofMaidit9M. T1iaeIbR,nonika

V79I9A H;\9445«ISKI8JaS



INTAKE AND RISK CALO3LATI0NS FOR DERMAL CONTACT 
(AREAC; SOILS: 0-4 ki. mdl.^ -1.8 R) 

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI Ongfl«^lv) - (CS * CF * SA X AF X ABS X HF K ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA. OHIO

C NC
KC C OiionicDa^ Chronic Doily Oral Old Dofinal Dermal

CoMtont CS CP SA AF ABS BF ED BW AT AT Intofco Intak* So|»IVI<> RlfinnMDoM OMmeal-SpMfio Cl»n>c.l-Sp«:tfio
OLtfmtd (onVdqr) Ong^onO (Bita) 0») 0«) (dny.) (dqn) (Admmftarad) (SF) OUD) C«dD0f«li0 Woocarcinoganio HCardnofnie HNoacwdno-

(pifkt-iKf) (mg/kg-diy) l/(m|«Hqr) RMc HaBodQDotiiiit Rifk mmoRidc

Amnio 23.4 I.OE-06 5^ 1.0 0.01 350 30 70 10^0 25^50 8.0E^ 1.9E-05 u 0.0003 1.4E^ 6^E4n l.OB+02 l.OB+02

Lead 209 I.OE-06 5^ 1.0 0.01 350 30 70 10^50 25,550 7.1E-05 1.7E-04 a
- - - - -

TOTAL PATHWAY RBK;
HAZARD 

l.4E4» INDEX; 6JB-01

DHlw(-)i»liot>lh*tt)»iloi«f>ctot(SF)inl/<xnfnii«<lcM(R(D)w<niiotmil>bbintlMlitMtlRlS<litibM(Aii«<itll9»4)ofHEASrMofMiTdiI994. Dirnfan, no li* m yunliSM.

U29M H;\9445«ISKI9.XLS



INTAKE AND RISK CALOEJiiTIONS FOR INCIDENTAL INGESTION 
(AREAC;SOILS: 0-4in. md 1.4-1.8R)
RESIDENTIAL ADULT POPULATION 

FUTURE SCENARIO

CDI (mg/kg-day) = (CS X CF XIR X FI X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CS
(mg/kg)

CF
(kgAng)

IR
(mg/dey)

FI
(unifless)

EP ED
(yi)

BW
W

NC
AT

(days)

C
AT

<diys)

C

Chronic Duly IntikB
0IlgAg^by)

NC

Chronic Duly Intake 
(mgAgHbjO

Orel

Slope Factor (SF)
l/(ingAg.<hy)

Oral

Refisrence Dose (RfD)
(nigfltg^by) “tr

Oral
Chemical-Speci5c
Noncardnogenic

Hazard Quotieni

HCarcinogenic
Risk

SNoncareino. 
genic Risk

Arsenic 23.4 I.0E4>6 100 1.0 330 30 70 10^50 25450 1.4E4)5 3.2E4>5 1.8 0.0003 2.5E-0S UE4I1 l.OE+02 l.OB+02

LckI 209 t.OE-06 100 1.0 350 30 70 10^30 25450 1.2E-04 2.9E-04 a
- - _ -

TOTAL PATHWAY
RISK: 15E-03

HAZARD

INDEX: UB4)1

Doha (-) indiate that tha ilope bcUx (SF) and/or refooice dose (tUD) a ible in the blest IRIS dalabtse (August 1994) or HEAST as of Match 1994. Therefore, no dsk srere quantised.

8/29/94 H:\9445«1SK20JCLS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(AREAC; SOEJ: 0 - 4 ia and 1.4 -1.« ft)

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI(jngflcg-day)-(CAxIRxETx EFxED)/(BWx AT)

RMI SODIUM PLANT 
ASHTABULA. OHIO

Constitiient CA
(mgftn*)

IR
(in'/hi)

FT
On/dty)

EF
(dtyi^r)

ED
(yr)

BW
Ocg)

NC
AT

(days)

cAT
(days)

C
Chronic DtHy Intake
(mgAg^lay)

NC

Chronic Duly Intake 
(mgAgday)

Inhalatian
Slo|ieFacto(

(SF)
l/(ni*Ag-day)

bihalalion
RefioenceDose

(RID)
(mg/kg-day)

bihalalion
(Sionical-Specifia

Cansnogenie
Risk

Inhalation
Chemical-SpedSe

ssss
KCatdnogenio

Risk
HNoncaidno- 

genic Risk

Anoiie 3.8E^ 0.83 24 350 30 70 10^50 25^50 4.4B-10 I.OE-09 50 a 2JE48 l.OB+02 -
Letd 3.4E-08 0.83 24 350 30 70 10^50 25,550 40E-09 9.3E-09 _ _ _ _

TOTAL PATHWAY
RISK: 21B4C

Duhet (-) indicatg dial the dope (Mot (SF)iniFocRfaaKedoK(IUD) were not available in (he latest IRIS databua (August 1994) or HEAST as of Much 1994. Thaefoce.no risk were quantified.

809/94 H:\9445W1SK21JCLS



INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT 
(AREASB AC; SOILS: 0-4m. mdO.S -1.8 ft.) 

RESIDKNTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI (mgftig-day) - (CS X CF X SA X AF X ABS X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

CooftitDeiit cs
fins/ks)

CF
(kaha^'i

SA AF
(rwtafemi^

ABS
{nnitliM)

EP ED BW
NC
AT

C
AT

C
Chronic Dn^ Intak*

NC
QsooicDnfy

Intake
Oral

Slop* Factor

Orel
RafrnncoDoea

nifTT)

Deoml
Otemical-Spacifie

Pen iniMenii

Dmnat
Chomical-Spocifio

tJ/mp Af4*in4'Mini4i
aa\vanvmy) Vw/wji/ V*/

(•n(AH>y)
\arf

l/(iBs/kg-day)
^luu; n incaivinogBnw

Hazard Qoo6ont HA
TV

sonic Rid:

Anenic 23,2 \.OEr06 5,800 1.0 0.01 3S0 30 70 10,950 25,530 7.9E-06 1.8E-03 1.8 0.0003 l.4E^5 6.0B-02 I.OE+02 9.4E4O0
Cidmhoii 731 l.OE-06 5^00 1.0 0.01 350 30 70 10,950 25,550 2.5E-04 5.8B4M • 0.001 - 5.8E^1 - 9.1E+01
LMd 1,140 lOE-06 5,800 1.0 0.01 350 30 70 10,950 23,550 3.9B-04 9.1E^>4 _ _ _ - -

TOTAI,PATOWAY

RISK; 1.4E0S

HAZARD

INDEX: 6.4E41

D«hM(-)iiiilKat>th«ttlMiloii«l<ctoc(Sf)uiiFornfniic<<lon(Rn>)wmiK>tmiI>bbiiil)wlataftlRISdatsb*M(Aiigiifl 1994)ocHEASTuofMitdi 1994. ‘nianfbn.iiaiMc* ntifiM.

8/29/94 H\9445\RISK22.XLS



INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INOESTION 
(AREASB&C;SOILS: 0-4in. and0.8 ■ 1.8ft.) 

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI (mgflcg-djy) - (CS X CF X ra. X FI X EF X ED) / (B W X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Conitituent CS
&ng/kg)

CF
0«Ang)

IR
&ng/d»y) n(witless)

EF
(days/yi)

ED
(yi)

BW
(kg)

NC
AT

(aty*)
cAT

(d«ys)

C

Chronic DsDy Intike 
(jng/kg-diy)

NC

Chronic Duly Intake
OngAg-day)

Onl

Slope Factor (SF)
l/(mgAg-day)

Onl

Reference EX>se (RID)
(mgAg-day)

Onl
Cheniical-Spedfie

Cardnogenie
Risk

Onl

Hazard Quotient
% Carcbiogenic Risk

HNoncaidno*
genkRiak

Anenic J3.J 1.0&06 100 1.0 350 30 70 10^50 25^50 1.4E45 3.2E4I5 1.8 0.0003 15E415 UE4)1 l.OE+02 l.OB+01

Cadnmiin 731 1.0&46 100 1.0 350 30 70 10^50 25^50 4JE-04 l.OE-03 • 0.001 - 1.0E^ - 9.1E+01
\jt»A 1.140 l.OE-06 100 I.O 350 30 70 10^50 25^50 6.7E-04 16E-03 _ - _ - -

TOrTAL PATHWAY
RISK: 2.5E4>5

HAZARD

INDEX: 1.1E400

Duties (-) mdictte Hut the slope ftctot (SF) sikPcc lefennce dose (RID) t lUeinlheUtest IRIS deubtse (August 1994) ocHEAST IS of Match 1994. TheKfon,noriaki

mam H:\9445WSK23.XLS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(AREAS SOILS: 0 - 4 ia and 0.8 -1.8 ft.)

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI(ragflcg-day)-(CAxIRxBTx EFxED)/(BWxAl)

RM SODIUM PLANT 
ASHTABULA, OHIO

Constituent CA
(mg/m*)

IR
(irf/hr)

FT
(hi/dty)

EF
(d«y»^)

ED
(yf)

BW
NC
AT

(days)

cAT
(days)

C

Chronic Defly Intake 
(ingAgHiay)

NC

Chronic Defly Intake
(mgAfrday)

Inhalation 
Slope Factor (SF)
l/(mgAg.day)

Inhalatian
RefoenceDoie

(RID)
(mg/l«.day)

dJ;^
Can^

Inheletion 
Chemicel-SpedSc 
Noncttdnogenie 
Hazttd Quotient

KCaidnogenic
Risk

HNoncirdnO' 
genic Risk

Anenic 4.6E^ 0.83 24 350 30 70 10^50 25^50 5.4E-10 UE^ 50 _• 2.7E^ - llB+01 -
Cadmium 1.4E-07 0.83 34 350 30 70 10^50 25^50 1.6E-08 3.8E-08 6.3 - I.OE^ “ 7.7E+01 -
Lead 2.3E-07 083 24 350 30 70 10^50 25^50 2.7E-08 6.3E-08 - - - - - -

TOTAL PATHWAY
RISK: 1.3E-07

HAZARD
INDEX;

Dashes (-)indicata that Ihe slope bctot(SF)imV(xrefaaHedoM (RID) WCR not available in the hleallRlSdilibaM (August I994)cfHEASrtaorMiidil9»4. Iheteibce, no tisk wen quantified.

8Q»94 H:\9445WISK24.XLS



INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(AREAF; SOILS: 0-4in. mdO.5 - 1.3 ft.)
RESIDENTIAL ADULT POPULATION 

FUTURE SCENARIO

CDI (mgfl:g-d<ty) = (CS X CF X m. X FI X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituort CS
(mgAg)

CF
(kgtag)

IR
Cmg/day)

FI
(unidesi)

EF
(dsys/yr)

ED
(yr)

BW
0«)

NC
AT

(days)

cAT
(dsys)

C
ChronkElttly

Intake
Ong/kg^)

NC
Chronic Daily 

Intake
Ongftg^y)

Onl
Slope Fsctoc 

(SF)
l/(nigAg.dtrt

Onl
RefaeneeDose

(RID)
(tngAgHlty)

Oral
CbenocaLSpedfie

Oral
Chemical-Specific
Noncaicinogenio
Hazard Quotient

HCaidnogenic
Riik

HNoncarcxncH 
genic Risk

Arsenic 22.0 l.OE-06 100 1.0 350 30 70 10^50 25^50 UE^5 3.0E^5 1.8 0.0003 23&05 l.OE-01 I.OE+02 1.0E4O2
Lead 152 l.OE^ 100 1.0 350 30 70 10^50 25,550 8.9E-05 2.1E^ ^ * - - - - -

TOTAL PATHWAY
RISK: 2.3E-05

HAZARD
INDEX: I.0E4H

DKha (-) indicite tlut the elope bctot (SF) tnd/oc teferaice doee (RID) wen not iveilible in the ktest IRIS deubtse (August 1994) or HEAST >s of Mtich 1994. Eienfbn, no risk wen quentified.

8/29/94 H:\9445WSK26.XLS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(AREAF;SOEJS: 0-4ianidO.S-1.3R.)

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI(nig4g-<I«y)-(CAxIRxETx EFxED)/(BWxAT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CA IR
(m*/hr)

HT
Ott/dey)

EP
(dtys/yr)

ED
(yi)

BW
W

NC
AT

(days)

C
AT

(days)

C

Chronic Duty Intake
(mg/kg-dty)

NC

Chronic Duty Intal»
(nlgAg^iay)

Inhalation 
Slope Factof (SF)
l/(mgAgHlay)

Inhalation
KefixenoeDon

(RID)
(mg/kgMky)

Inhalation
Chemkal-Spedfio

Canmo^
Risk

Inhalation

Hazard Quotient

HCaemocaiic
Risk

HNoncatcino-
genioRisk

Aisenic 3.2E-09 0.83 24 330 30 70 10^50 25^50 3.7E-10 8.7E-I0 50 a t.9E^ _ I.OE-Hn -
Le«l 22E-08 0.83 24 3S0 30 70 10^50 25^50 26E-09 6.0E^ - - - - - -

TOTAL PATHWAY
RISK: 1.9E^

Duha (-) indinie that the slo|K&ctoc(SF)ind/ocrercnncc(loM (RID) wen not iniltblt in the litest IRIS d>tibue(Auguit 1994) Of HEASTts of Much 1994. Hienron, no risk wen quantified.

8/29/94 H:\9445WISK27JCLS



lOTAKH AND RISK CALCULATIONS FOR DERMAL CONTACT 
(AREA a. SOILS: 0 - 4 in. md 0.5 - 3.3 ft.) 

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI - (CS X CF X SA X AF X ABS X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABUIA, OHIO

OsattitBMt afma/ka)
CF SA AF ABS EF

fifttfi/inl
ED
iww\

BW
(km\

NC
AT

C
AT

C

CJironk Dtily lotak*

NC

Otromc Duly Iirtak*
Oral

Slop«Fictor
Onl

lUftmctDoM
nifTY)

Dmul

rWiJnn—niD

Dvnntl
ai«nncal-^»acifie

44VW"W VBHUOT.I \«7Wjr; W \OMj9) V^J")

(mgrt»Kln)r) 0»84«4v)
{orj

l/0ngftg-4iy)
VIULI^

(BgftgHlv)
Cwanogeme

Ri^
NoncsTcinogRQO

Huard QDotwirt

HC^
SmicRiil:

Anmc 23.3 l.OE^ 5.800 1.0 0.01 330 30 70 10,930 23,530 8.0E-O6 1.9E-03 IJ 0.0003 1.4B^3 6.3E-02 l.OE+02 3.2E+01
CxbniBQ 173 l.OB^ 5.800 1.0 0.01 330 30 70 10,930 23,550 S.9B-05 1.4E^ • 0.001 - 1.4E-01 - 7.0E+01

Lmd 313 I.OE^ 5.800 1.0 0.01 330 30 70 10,950 23,550 UE-04 2.5E-04 _ - - - - -
TOTAL PATHWAY

RISK: 1.4B45

HAZARD

INDEX: lOE-01

DMliM(-)inilMatalii*tdwilop»lK<oc(SF)iii4/<«nfiniK*4oM(RfD)winiiotiviihM«iiillwhtMlIIUS4>tibua(AivMI*94)iiTHEASTi>ofMiiclil994. Tlimfon, no iMc' ti6«L

8/301/94 H:\944S\R1SK28.XLS



INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(AREAO;SOILS: 0-4m.and0.S-33ft)
RESIDENTIAL ADULT POPULATION 

FUTURE SCENARIO

GDI (mg/kg-day) = (CS X CF X m. X FI X X ED) / (BW X AT)

RM SODIUM PLANT 
ASHTABULA, OHIO

Constituent cs
(rogrttg)

CF
(kg/nig)

IR
(mg/d*y)

n
(unitless)

EF
(dsys/yr)

ED
(yr)

BW
Og)

NC
AT

(days)

C
AT

C

Chronic Duty Intake 
(mg/kg-day)

NC

Chronic Daily Intake 
(mgftg-day)

Oral

Slope Factor (SF)
l/(mgAg-day)

Onl
RefaenceDoM

(RID)
(mg/kg-day)

Onl

Carcinogenic
Risk

Oral
Chemkal-Spedfie
Noncarcinogenic

Hazard Quotient

HCarcinogenio
Risk

HNoncarcincK 
gene Risk

Anaiic 23.5 l.OE-06 100 1.0 350 30 70 10^50 25^50 I.4E-05 3.2E4)5 1.8 0.0003 2-5E415 U&41 l.OE+02 3.1E+01

Cadmium 173 l.OE-06 too 1.0 350 30 70 10^50 25^50 1.0E4M 14E04 ^ * 0.001 - 2.4E-01 - 6.9E+01

Lead 315 l.OE-06 100 1.0 350 30 70 10^50 25^50 1.8E-04 4.3E-04 - - - - - -
TOTAL PATHWAY

RISK; J.5E4)5

HAZARD

INDEX; 3JE4H

Daabea(--)indkaleOiatlhailo|ielkcln(SF)and/(]tiefiaaiMdaaeOUD)innno«anilaUainllialab>tIIUSdala>iaaa(Aiwiatl9»4)ccHEASratofMatdil9»4.'Ibanfbn«,n(>iid[« ntiSed.

8/3094 H:\944S\RISK29ja<S



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATBS 
(AREA G; SOILS: 0 - 4 ia md 0.5 - 3.3 ft.)

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI(ing*g-d<qr)-(CAxIRxETx EFxED)/(BWxAT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Coitftituent CA
(mgAn»)

IR
(itf/hr)

ET
Ott/day)

EF
(dty*/yr)

ED
(yr)

BW
(kg)

NC
AT

(dayi)

C
AT

(days)

C

Chronic Daily Intake 
(mg/kg-day)

NC
ChioiikDuty

Intike
(mgAg^toy)

Inhalation 
Slope Factor (SF)

lAmgAg^tay)

Inhalation 
Reference Dose (RfD)

(mgfligHiijr)

Inhalatioa
C^Sp«fic

Inhalation
Chemical.%iecific
Noncareinogenic
HaaidQiioliait

HCarcinogaiK
Risk

HNoncaidno-
genicRiak

Anenie 3.8E-09 0.83 24 350 30 70 10^50 25^50 4.4E-10 1.0E4»9 SO _• 2.2E08 - 5.1E+01 *-
CftdmhiiQ 2.8E^ 0.83 24 350 30 70 10^50 25450 3.3E4)9 7.6E4»9 6J - 2.IE-08 - 4.9E401

Lead 3.1&4n 0.83 24 350 30 70 10^50 25450 6.0E4>9 1.4E08 - - - - - -

RISK; 4JE4»

HAZARD
INDEX: _

Dtihel (-) ind>c*te Out the ikipe &ctw (SF) •nd/or tefoence dow (RID) wot not mOibla ki the latest DUS dabbaoc (August 1994) or HEAST •> of Mirdi 1994. HKnfare,nonilc»enqiaiitified.

V3(m H:\9445\RISK30JCLS



INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT 
(BACKGROUND; SOILS; 0 - 4 in. «nd I - 57 ft.) 

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI (mg4«ilay) - (CS X CT'X SA X AF X AES X EF X ED) / (BW X AT)

RMISODRIM PLANT 
ASHTABULA, OHIO

CflBftitDiat cs CF SA AF ABS EF ED
{vt\

BW
NC
AT

/4mm\

c
AT

C

Chronic Duty Inttk*

NC
Chronic Duty Intalu

Oral
SloptF^ctaf

fan

Oral
ReftreacaDoM

Dermil
Otmcal-SpMiflo

Deninl
ClMinical-^iadSe

Triniwnifi
It Parrmn—lirIW*"® lairtamyf (rngfcnr; (uniUMfj (<»)wyT> \yt) uc® ^AdnUIUfUlM^

(m^OiHqr)
^AiDninwvQj

i/0>«Ai-<M
yKiu)

OnoAf-^qr)
caranoynw

Ride
xiCTicsunogmio
Hazard Qoobant

T» U«1UIIU^INRide tank Ride

AiMfue 17.8 l.OE-06 3,800 1.0 0.01 230 25 70 9,123 25^50 3.6E-06 l.OE-05 U 0.0003 6.5E^>6 3JE^ 1.0E402 9.4E401

Cwfanhim 3.05 l.OB^ 3,800 1.0 0.01 250 25 70 9,123 25^50 6.2E-07 1.7E-06 • 0.001 - l.7B4)3 - 4.9B400

LMd 27J l.OE-06 3,800 1.0 0.01 250 25 70 9,123 25,550 5.5E-06 1.5E43 - _ - -
TOTAI- PATHWAY

RISK: 6.3E-06

HAZARD

INDEX: 3 3E-02

DHh«(-)il e that tlw ilopa fictor (SF) i r»(loN(Rn>)wmiiotlviil>M<iBanhtHllRISll>tabM«(Ai«ll«1994)orHEASrHofMin;lll994.

g/S<V94 H:\9445\RISK31.XLS
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(BACKGROUND; SOILS: 0 - 4 in. and 1 - 57 ft) 

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI (mg/kg^iay) = (CS X CF XIR X FI X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA. OHIO

Comtttuent CS
Ongrttg)

CF
(kgAnfl)

UL
(mg/day) n(iHiitkss)

EF
(dtys/yi)

ED
(yr)

BW
(ks)

NC
AT

(dty*)

cAT
(days)

C

CTironic Difly Intake
(mgASHlaiO

NC

Cfaronk Dnly Intake 
(ragAg-day)

Oial

Slope Factoc (SF)
l/&ngftfday)

Oral

Reference Doae (RfD)
(mgAgday)

Ord
Chemkal-SpedBc

Carcinogenic
Riik

Oral
Chemical-Specific
Noncaicinogenic

Hazard Quotient

HCaicsnogenic HNoncareino* 
genic Riik

Anoiic 17.» l.OE-06 90 1.0 250 25 70 9.125 25,550 3.1E^ «.7E^ IS 0.0003 5.6E^)6 2.9E-02 I.OE+02 9.4E-M)1

Cadmiuin 3.05 1.0&46 50 1.0 250 25 70 9,125 25,550 5JE^ l.5E^ • 0.001 - 1.5E-03 - 4.8E+00

Lead J7.3 l.OE-06 50 1.0 250 25 70 9.125 25,550 4.8E^ 1.3E-05 - - - - - -
TOTAL PATHWAY

RISK; 5.6E-06

HAZARD

INDEX: 3.1E4I2

Duhei (-) indicate that the ilope &clor (SF) a noe doae (RID) were not available nOie latest nUSdatabaaeCAiiguat 1994) or HEAST as of Match 1994. Hietefi>R,noiisk«

smm H:\9445«ISK3iXLS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(BACKGROUND; SOILS: 0 - 4 ia and 1 - 57 ft.)

INDUSTRIAL WORKER POPULATION 
CURRENT SCENARIO

CDI(mg4cg-day)-(CAxIRxETx EFxED)/(BWxAT)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Ccnstituent CA
(mg/m>)

IR
On>Aff)

ET
(hz/diy)

EF
(d.yi/yr)

ED
(yt)

BW
(kg)

NC
AT

(daya)

cAT
(daya)

c
Chronic Daily Intake 
(mgAg^Iay)

NC

Chronic EMly Intake 
(mg4g-day)

Inhalation 
Slo|ie Factor (SF)

l/(ingAgKU)^

Inhalation
RebraiceDoae

(RID)
(mgAgnlay)

Inhalation
Chenncal-SpeciSo

Carcinogenic
Risk

Inhalation
Chemical-Specific

nsK
HCaminogaiic

Riak
HNonctrdno-

genicRisk

Anenie 3.3E^ 0.83 8 250 25 70 9.125 25.550 8.1E-11 2JE-10 50 _• 4.1E-09 _ 9.8E+0I _
Csdnnuin 60E-10 0.83 8 250 25 70 9,125 25.550 1.4E-11 3.9E-11 63 - 8.8E-11 - llB+00 -
Le«l 5.4E-09 083 8 250 25 70 9.125 25.550 lJE-10 3JE-I0 _ - _ - - -

TOTAL PATHWAY
RISK: 4.2E-09

Duhei (-)indicita (hat the ilo|ieftdtit(SF) and/or RfeicMedoae (RID) wot not anflablo in Ac Uat IRIS databaie(Aiigiiit 1994) or HEASTaa of Much 1994. IhenfiiRvnoriika

g/30«4 H:\9445W1SK33JCLS



INTAKE AND RISK CALCULATIONS FOR DERMAL CONTACT 
(BACKOROUND, SOILS: 0 - 4 in. «nd 1 - 57 8.) 

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI (ing/Icg-day) - (CS X CF X SA X AF X ABS X EF X ED) / (BW X AT)

RMI SODIUM PLANT 
ASHTABULA. OHIO

CS CF SA AF ABS EF
/j-,—ii—

ED BW
NC
AT

/Amumi

C
AT
/j__\

C
OnnieDiify

Intik*

NC

Chronic D«ilyIntike
Onl

Slop«Ftctor
Onl

IUf««ic»D0M
A|f|\

Dennd
CheiBkal-SpMifio

innrianir

Demiil
Ch«nk«l*^»edfie

CTciniMiMiiri(ingncg) (cmVdty) (DBidMt) (dayi/yr) \yo W i«y») (d«yi} (AOmSUflVFMl
On»A*^

\AainnUfCKMJ
(m*fl»day)

(Srj
l/^m/krdqr)

IRIU; Can:^
Huwd Quotient RiA ftnioRiik

Anmie 17.8 1.0&06 3.800 1.0 0.01 330 30 70 10^ 25,350 6.1E-06 1.4E^5 IS 0.0003 l.lE-05 4.7E-02 1.0E-K)2 9.6E401

Cwfamnm 3.03 l.OE-06 5.800 1.0 0.01 330 30 70 10,950 25,350 1.0E^ 2.4E^ -* 0.001 - 2.4E-03 - 4.9E+O0

Ltmd 273 l.OE-06 3.800 1.0 0.01 350 30 70 10,950 25350 9.3E-06 2.2E-05 - - - - - -
TCTTAL PATHWAY

RISK; l.lE-05

HAZARD

INDEX: 4.9E-02

DiAm (-) inliot* lh>t t)» dopt lictoc (SF) md/of nlirano doM (RID) wm not aviikbla in Hm kM IRIS dal e(A<i(»( 1994)o(HEASTuofMat(d>I994. IWofcta, no ti

8/30/94 H:\9445WISK34.XLS
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INTAKE AND RISK CALCULATIONS FOR INCIDENTAL INGESTION 
(BACKGROUND; SOILS: 0 - 4 ia «nd I - 57 ft) 

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI (mgfltg-dv) = (CS X CFx IRx FI X EF xED)/(BWx AT)

RMI SODIUM PLANT 
ASHTABULA, OfflO

Constituent CS
(mgAg)

CF
(kg/mg)

IR
(ing/day)

FI
(unitless)

EF
(daya/yt)

ED
(yr)

BW

w
NC
AT

(days)

C
AT

(days)

C

Chronic Daily Intalx
OngAg-thy)

NC

Chronic Dsily Intake
(mgAg-day)

Oral

Slope Factor (SF)
(/(mgAg^Iay)

Oral

Reference Dose (RID)
(mgAg^lay)

Orel
Cboiucal-Specifie

"tr
Oral

ChendcaLSpecific
Noncarcinogenie

Hazard Quotient
S Carcinogenic Risk

HNoftcarcoK)-
genicRisk

Arsenic 17.8 1.0&O6 100 1.0 350 30 70 10.950 25.550 1.0&O5 2.4E^5 1.8 0.0003 1.8B-05 8.0E-02 1.0E402 9.5E+01

Cadmhiro 3.05 \.0E4>6 100 1.0 350 30 70 10.950 25.550 1.8E^ 4.2E-06 a 0.001 - 4.2E-03 - 5.0E+00

Le»d 27J l.OE-06 100 1.0 350 30 70 10.950 25.550 1.6E-05 3.7E-05 _ _ - - - -
TOTAL PATHWAY

RISK: I.8E-05

HAZARD

INDEX: 8.4E^

Duha (-) indicate that the slope &ctn (SF) and/oc lefetence dose (RiD) sreie not available in the latest IRIS database (August 1994) or HEART as of March 1994. Therefore, no risk srere quantiGed.

S/30/94 H:\9445WISK35.XLS



INTAKE AND RISK CALCULATIONS FOR INHALATION OF PARTICULATES 
(BACKGROUND; SOILS; 0 - 4 in. and I - 57 ft.)

RESIDENTIAL ADULT POPULATION 
FUTURE SCENARIO

CDI(mg/kg-day)-(CAxIRxBTx EFxED)/(BWxAl)

RMI SODIUM PLANT 
ASHTABULA, OHIO

Constituent CA
OngAnO

IR
Cai>/hr)

ET
(Jn/dtjO

EF
(dtys/yi)

ED
(yr)

BW
NC
AT

(days)

C
AT

(days)

C

Chronic Daily Intake 
OngAg^tay)

NC

Cfaronie Daily Intake 
(IIlgAg^by)

Inhalation 
Slope Factor (SF)
l/(ingAg^tay)

bihahtion
RefiaenceDose

(RfD)
(mgAg^by)

Inhalation
Cheirecal-^)ecifio
Can^

Inhdation 
a^rmcal-Spedfic 
Noncarcmogerac 
Hazard Quotient

HCatdnogenic
Risk

HNoncttcino-
genicRuk

Arsenic 3.5E-09 0.83 24 350 30 70 10^50 25^50 4.1E-I0 9.6B-I0 50 a IIB^ l.OE+02
Cedmiuni 6.0E-10 0.83 24 350 30 70 10^50 25^50 7.0E-II 1.6E-10 6.3 - 4.4B-10 - 2.1E+00 -
Lead 5.4E^ 0.83 24 350 30 70 10^50 25,550 6.3E-10 I.5E-09 _ _ _ _ -

TOTAL PATHWAYRISK: 2.IE4B
HAZARD
INDEX:

Dtah«.(-)ii e Out the dope fiKtc((SF)aniVaciefinH>adose(RlD) wennot ivtOaUe in the blast IRIS dalibt<a(Aiigust 1994) or HEAST at of March 1994 HKieIbfe.iioiidEf

8/3(V94 H:\9445MUSK3670,S



APPENDIX B 

CALCULATIONS OF
THEORETICAL MAXIMUM CONCENTRATIONS IN SURFACE WATER

ON THE BASIS OF SOLUBILITY

Q:\e497\CMCVR.DOC
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APPENDIX C

INTEGRATED RISK INFORMATION SYSTEM GRIS) PRINTOUTS

Q: S64ST\CMCVK.DOC



Arsenic, inorganic; CASRN 7440-38-2 (02/01/91)

Health risk assessment information on a chemical is included in IRIS only 
after a comprehensive review of chronic toxicity data by work groups composed 
of U.S. ERA scientists from several Program Offices- The summaries presented 
in Sections I and II represent a consensus reached in the review process. The 
other sections contain U.S. EPA information which is specific to a particular 
EPA program and has been subject to review procedures prescribed by that 
Program Office. The regulatory actions in Section IV may not be based on the 
most current risk assessment, or may be based on a current, but unreviewed, 
risk assessment, and may take into account factors other than health effects 
(e.g., treatment technology). When considering the use of regulatory action 
data for a particular situation, note the date of the regulatory action, the 
date of the most recent risk assessment relating to that action, and whether 
technological factors were considered. Background information and explan
ations of the methods used to derive the values given in IRIS are provided in 
the five Background Documents in Service Code 5, which correspond to Sections 
I through V of the chemical files.

STATUS OF DATA FOR Arsenic, inorganic 

File On-Line 02/10/88 

Category (section)

Oral RfD Assessment (I.A.)

Inhalation RfC Assessment (I.B.) 

Carcinogenicity Assessment (II.)

Drinking Water Health Advisories (III.A.) 

U.S. EPA Regulatory Actions (IV.) 

Supplementary Data (V.)

Status

pending 

no data 

on-line 

no data 

on-line 

no data

Last Revised

02/01/91

06/01/90
Siii

I. CHRONIC HEALTH HAZARD ASSESSMENTS FOR NONCARCINOGENIC EFFECTS

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD)

Substance Name — Arsenic, inorganic 
CASRN — 7440-38-2

A risk assessment for this substance/agent will be reviewed by an EPA work 
group.



,I.B. REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXPOSURE (RfC)

Substance Name — Arsenic, inorganic 
CASRN — 7440-38-2

Not available at this time.

~ sn r; ss s; sn = =r = =; 3=: zs = r ss zz: 3= ss ss S3 3= ss ss= =3= zz: zr zz: S3 zz: zz: s=s s zz: ss =: s: ss ss I
_II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXPOSURE

Substance Name — Arsenic, inorganic
CASRN — 7440-38-2
Last Revised — 02/01/91

Section II provides informa'tion on three aspects of the carcinogenic risk 
assessment for the agent in question; the U.S. EPA classification, and quant
itative estimates of risk from oral exposure and from inhalation exposure- 
The classification reflects a weight—of—evidence judgment of the likelihood 
that the agent is a human carcinogen. The quantitative risk estimates are 
presented in three ways. The slope factor is the result of application of a 
low-dose extrapolation procedure and is presented as the risk per (mg/kg)/day. 
The unit risk is the quantitative estimate in terms of either risk per ug/L 
drinking water or risk per ug/cu.m air breathed. The third form in which risk 
is presented is a drinking water or air concentration providing cancer risks 
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2 
(Service Code 5) provides details on the rationale and methods used to derive 
the carcinogenicity values found in IRIS. Users are referred to Section I for 
information on long-term toxic effects other than carcinogenicity.

<<< Arsenic, inorganic >>>

11.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

II.A.l. WEIGHT-OF-EVIDENCE CLASSIFICATION

Classification — A; human carcinogen

Basis — based on observation of increased lung cancer mortality in 
populations exposed primarily through inhalation and on increased skin cancer 
incidence in several populations consuming drinking water with high arsenic 
concentrations.

<<< Arsenic, inorganic >>>

11.A,2, HUMAN CARCINOGENICITY DATA

Studies of smelter worker populations (Tacoma, WA; Magma, UT; Anaconda, 
MT; FConnskar, Sweden; Saganos£?k i-Mac hi i, Japan) have all found an. 
association between occupational arsenic exposure and lung cancer mortality



(Enterline and Marsh, 1982; Lee-Feldstein, 1983; Axelson et al,, 1978; 
Tokudome and Kuratsune, 1976; Rencher et al., 1977). Both proportionate 
mortality and co.hort studies of pesticide manufacturing workers have shown 
an e;;cess of lung cancer deaths among exposed persons (Dtt et al . , 1974; 
Mabuchi et al., 1979). One study of a population residing near a pesticide 
manufacturing plant revealed that these residents were also at an excess 
risk of lung cancer (Matanoski et al., 1981). Case reports of arsenical 
pesticide applicators have also demonstrated an association between arsenic 
exposure and lung cancer (Roth, 1958).

A cross-sectional study of 40,000 Taiwanese exposed to arsenic in 
drinking water found significant excess skin cancer prevalence by comparison 
to 7500 residents of Taiwan and Matsu who consumed relatively arsenic-free 
water (Tseng et al., 1968). This study design limited its usefulness in risk 
estimation. Arsenic-induced skin cancer has also been attributed to water 
supplies in Chile, Argentina and Mexico (Borgono and Greiber, 1972;
E-iergoglio, 1964; Cebrian et al . , 1983). No excess skin cancer incidence has 
been observed in U.S. residents consuming relatively high levels of arsenic 
in drinking water (Morton et al., 1976; Southwick et al., 1981). The results 
of these U.S. studies, however, are not necessarily inconsistent with the 
existing findings from the foreign populations. The statistical powers of the 
U.S. studies are considered to be inadequate because of the small sample size.

A follow-up study (Tseng, 1977) of the population living in the same area 
of Taiwan, where arsenic contamination of the water supply was endemic, found 
significantly elevated standard mortality ratios for cancer of the bladder, 
lung, liver, kidney, skin and colon. This study of bladder, liver and lung 
cancer cases in the endemic area found a significant association with arsenic 
exposure that was dose-related. The association of arsenic ingestion and 
cancer of various internal organs has also been cited in a number of case 
reports (Chen et al., 1985, 1986). Persons treated with arsenic-containing 
medicinals have also been shown to be at a risk of skin cancer (Sommers and 
McManus, 1953).

<<< Arsenic, inorganic >>>

11.A.3. ANIMAL CARCINOGENICITY DATA

None. There has not been consistent demonstration of arsenic 
carcinogenicity in test animals for various chemical forms administered by 
different routes to several species (lARC, 1980). There are some data to 
indicate that arsenic may produce animal tumors if retention time in the lung 
can be increased (Pershagen et al., 1982, 1984).

<<< Arsenic, inorganic >>>

11.A.4. SUPPORTING DATA FOR CARCINOGENICITY

Sodium arsenate has been shown to transform Syrian hamster embryo cells 
(Dipaolo and Casto, 1979) and to produce sister-chromatid-exchange in DON 
cells, CHO cells and human peripheral lymphocytes exposed in vitro (Wan et 
al., 1982; Ohno et al., 1982; Larramendy et al., 1981; Andersen, 1983; 
Crossen, 1983). While arsenic compounds have not been shown to mutate 
bacterial strains, it produces preferential killing of repair deficient 
strains (Rossman, 1981).
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II.B. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM ORAL EXPOSURE

The Risk Assessment Forum has completed a reassessment of the 
carcinogenicity risk associated with ingestion of inorganic arsenic. This 
report, which has been extensively peer-reviewed by outside reviewers 
(including SAB review) concluded that the most appropriate basis for an oral 
quantitative estimate was the study by Tseng et al. (1977), which reported 
increased prevalence of skin cancers in humans as a consequence of arsenic 
exposure in drinking water. Based on this study a unit risk of 5E-5/ug/L was 
proposed.

A recent memorandum by the Administrator of the ERA recommended that the 
above unit risk be adopted. The memorandum further counsels that "in reaching 
risk management decisions in a specific situation, risk managers must 
recognize and consider the qualities and uncertainties of risk estimates. The 
uncertainties associated with ingested inorganic arsenic are such that 
estimates could be modified downwards as much as an order of magnitude, 
relative to risk estimates associated with most other carcinogens. In such 
instances, the management document must clearly articulate this fact and state 
the factors that influenced such a decision."
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II.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISK FROM INHALATION EXPOSURE

II.C.1. SUMMARY OF RISK ESTIMATES

Inhalation Unit Risk — 4.3E-3/ug/cu.m 

Extrapolation Method — absolute-risk linear model 

Air Concentrations at Specified Risk Levels;

Risk Level

E-4 (1 in 10,000)
E-5 (1 in 100,000) 
E-6 (1 in 1,000,000)

Concentration

2E-2 ug/cu.m 
2E-3 ug/cu.m 
2E-4 ug/cu.m
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___ II.C.2. DOSE-RESPONSE DATA FOR CARCINOGENICITY, INHALATION EXPOSURE

Tumor Type — lung cancer 
Test Animals — human, male
Route — inhalation, occupational exposure
Reference — Brown and Chu, 1983a,b,c; Lee-Feldstein, 1983; Higgins, 1982; 
Enter line and Marsh, 1982

Ambient Unit Risk Estimates

Exposure
Source

Anaconda 
smelter

Study

Brown and Chu,
1983a,b,c
Lee-Feldstein, 1983

Unit
Risk

1.25 E-3 

2.80 E-3 

4

Geometric Mean 
Unit Risk

2.58 E-3

Final Estimates 
Unit Risk



Higgins, 1982; 4.90 E-3
Higgins et al., 1982;
Welch et al., i982

4.29 E-3

ABARCO 
smelter

Enterline and 
Marsh, 1982

6.81 E-3 
7.60 E-3

7.19 E-3
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II.C.3. ADDITIONAL COMMENTS (CARCINOGENICITY, INHALATION EXPOSURE)

A geometric mean was obtained for data sets obtained within distinct 
exposed populations (U.S. EPA, 1984). The final estimate is the geometric 
mean of those two values. It was assumed that the increase in age-specific 
mortality rate of lung cancer was a function only of cumulative exposures.

The unit risk should not be used if the air concentration exceeds 2 
ug/cu.m, since above this concentration the unit risk may not be appropriate.
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II.C.4. DISCUSSION OF CONFIDENCE (CARCINOGENICITY, INHALATION EXPOSURE)

Overall a large study population was observed. Exposure assessments 
included air measureme;nts for the Anaconda smelter and both air measurements 
and urinary arsenic for the ASARCO smelter. Observed lung cancer incidence 
was significantly increased over expected values. The range of the 
estimates derived from data from two different exposure areas was within a 
factor of 6.

I
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_II.D. EPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT)

II.D.l. EPA DOCUMENTATION

U.S. EPA. 1984. Health Assessment Document for Inorganic Arsenic. 
Environmental Criteria and Assessment Office, Research Triangle Park, NC, 
EPA 600/8-83-021F.
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II,D.2. REVIEW (CARCINOGENICITY ASSESSMENT)

The 1984 Health Assessment Document for Inorganic Arsenic received 
Agency and external review including a review by SAB.

Agency Work Group Review: 01/13/88

Verification Date; 01/13/88

■

.II.D.3. U.S. EPA CONTACTS (CARCINOGENICITY ASSESSMENT) 

Herman J. Gibb / ORD — (202)382-5898 / FTS 382-5898



Chao W. Chen / ORD — (202)382-5893 / FTS 382-5898

■ -i 
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III. HEALTH HAZARD ASSESSMENTS FOR VARIED EXPOSURE DURATIONS

111,A. DRINKING WATER HEALTH ADVISORIES

Substance Name — Arsenic, inorganic 
CASRN — 7440-38-2

Not available at this time. I

III.B. OTHER ASSESSMENTS

Substance Name — Arsenic, inorgainic 
CASRN — 7440-38-2 ' '

Content to be determined.

IV. U.S. EPA REGULATORY ACTIONS

Substance Name — Arsenic, inorganic
CASRN — 7440-38-2
Last Revised — 06/01/90

EPA risk assessments may be updated as new data are published and as 
assessment methodologies evolve. Regulatory actions are frequently not 
updated at the same time. Compare the dates for the regulatory actions in 
this section with the verification dates for the risk assessments in sections 
I and II, as this may explain inconsistencies. Also note that some regulatory 
actions consider factors not related to health risk, such as technical or 
economic feasibility. Such considerations are indicated for each action. In 
addition, not all of the regulatory actions listed in this section involve 
enforceable federal standards. Please direct any questions you may have 
concerning these regulatory actions to the U.S. EPA contact listed for that 
particular action. Users are strongly urged to read the background inform
ation on each regulatory action in Background Document 4 in Service Code 5.
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IV.A. CLEAN AIR ACT (CAA)

No data available




